Eclipse Scripting Application Programming Interface (ESAPI) was devised to enhance the efficiency in such treatment related workflows as contouring, treatment planning, plan quality measure, and data-mining by communicating with the treatment planning system (TPS). It is provided in the form of C# programming based toolbox, which could be modified to fit into the clinical applications. The Scripting program, however, does not offer all potential functionalities that the users intend to develop. The shortcomings can be overcome by combining the Scripting programming with userexecutable program on Windows or Linux. The executed program has greater freedom in implementation, which could strengthen the ability and availability of the Scripting on the clinical applications. This work shows the use of the Scripting programming throughout the simple modification of the given toolbox. Besides, it presents the implementation of combining both Scripting and user-executed programming based on MATLAB, applied to automated dynamic MLC wedge and FIF treatment planning procedure for promoting the planning efficiency.
Introduction
Radiation treatment is to deliver the dose of radiation to a patient throughout a lot of procedures ranging from delineating target volume and structures to treatment planning, dose delivery and quality assurance. Each step usually demands a series of the labor-driven, time consuming tasks. Also, facing the era of big data, to acquire and review a huge number of patients with similar tumor locations and prescriptions, it requires for accessing a large amount of data each at a time from the limited information. The recent significant developments in radiation oncology, therefore, have been made to lessen the manual interventions and human labors in treatment associated applications by utilizing high computing device and algorithms e.g. GPU, 1) and deep learning. 2) Keeping in pace with the advances, several vendors providing treatment planning system (TPS) have made an effort to help users to improve the working efficiency for treatment, and offered a Scripting application programming interface (API). This is a toolbox based on C# programming, which is designed to conduct a variety of functionalities. It ultimately pursues attaining automation in a variety of applications in radiation therapy, such as the treatment planning, file transmission, data mining and verification of plan quality. A couple of studies 3, 4) Original Article 6, 7) and Field-in-Field (FIF) [8] [9] [10] [11] techniques. 
Materials and Methods

Framework and variation of scripting API
Applications of scripting API
The combination of the user-executed program on
Windows with the Scripting API is of interest as it is expec ted to extend the territory of the Scripting API once clinically permitted. In the Results section, this study 
Results
Plan quality metrics
The or conformation number (CN). [12] [13] [14] It consists of the two terms: the dose coverage that was already included in the constraints, and the spilling factor that quantifies the high dose of radiation exposed to the healthy tissue around the target, as described in Eq (1):
where V τ is the delineated planning target volume. 
Data mining
The example above is the result obtained from running the Scripting API for each patient data. There, however, might be many cases where the users have to access the database of TPS, such that a number of patient datasets can be explored at a time. The data-mining function given by the Scripting API enables for having access to the DB of the Eclipse TPS by logging into the system as seen in Fig.   3 . Once getting into the system, it conducts the designated tasks. The example in Fig. 3 
Combining user-executed programming for treatment planning
The Scripting programming gives an environment, where the user-executed programming runs. As described in Fig. 1 , it transmits the patient dicom files to a specified path, which will be used for the user-created program to conduct the scheduled tasks. The resulting dicom file after run is pushed back to the TPS throughout the Scripting as well. The combination of the file import/ export function from Scripting, and user-executed program would be more powerful as the tasks that the users want to implement get too complicated to be processed by the Scripting programming itself. Our institution has been The user-executed programming mainly governs the MLC movement, such that it can go through the in-field region at a certain speed for the dynamic wedge application, and block the segmented dose clouds by adjusting MLC pairs with appropriate MU settings, respectively. The details of the applications will be specified in the currently reviewed articles.
Discussion
The Scripting API has been developed to promote the efficiency of clinical applications in radiation oncology, therefore achieving automation in whole procedure. It is a toolbox made of C# programming language, compatible to the Eclipse TPS system. The toolbox provided a couple of exemplified codes for the users to take it to such applications as data-mining, plan quality metrics, automated treatment planning, and efficient quality assurance procedure. As the codes are available, it is possible for users to modify it for the other specific cases for both clinical and research purposes. As seen in the preceding section, we could add the clinically useful dose constraint, conformality index, to the given constraints.
Also, we have changed the searching condition and the measurements in data-mining application. These examples demonstrate that the toolbox does not only improve the efficiency, but also be able to attain better safety. It is a significant enhancement in planning efficiency, relative to the manual task that elapses at least more than 10~15 minutes for the procedure.
We have been trying to use the Scripting program based frameworks actively for both clinical and research 
Conclusion
This study presents a series of possible clinical applications of the programming toolbox, the Scripting API provided by Eclipse TPS. The toolbox is used for various cases by modifying the programming codes, while its ability could be more strengthened if it is combined with usercreated program on Windows or Linux. We have shown the examples of its applicability in plan quality metrics, datamining, and user-executed programming aided, automatic MLC dynamic wedge/FIF planning. When applying those to our institutional workflows, it has been dramatically improving the efficiency as well as the safety.
